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Description 

The present invention relates to flexographic printing. In particular, it relates to devices for forming flexographic 

printing^ptetes^ applies to a printing format which uses a flexible substrate bearing an elastomeric or rubbery relief 
printing surface. A "composite" film is one with multiple layers, the adjacent layers being fom.ed from different materials. 
•Elastomer- and "elastomeric- refer to rubbers or polymers having resiliency properties similar to those of rubber. In 
particular, elastomers are capable of being substantially elongated and then returned to their original d'nnens,ons upon 
Release of the stress elongating the elastomer. In all oases an elastomer must be able to undergo at least 10% elo"9ation 
(at a thickness of 0.5 mm) and return to its original dimensions after being held at that elongation for 2 seconds and 

after being allowed 1 minute relaxation time. .... 

More typically an elastomer can undergo 25% elongation without exceeding its elastic hmrt. In some cases an 
elastomer can undergo elongation to as much as 300% or more of its original dimensions without tef^ng or exceeding 
the elastic limit of the composition. Elastomers are typically defined to reflect this elasticrty as .n ASTM Designation 
D883-866 as a macro-molecular material that at room temperature returns rapidly to approximately its inrtial dimensions 
and shape after substantial deformation by a weak stress and release of the stress. Generally, such composrt»"s 
include relatively high molecular weight compounds which, upon curing, form an integrated network or structure. The 
curinq may be by a variety of means, Including the use of chemical curing agents, catalysts, andtor irradiation 

•me first flexographic printing plates were produced from natural or synthetic rubber compositions which were 
chemically cured under heat and pressure in a mold using com^entional rubber curatives such as mercapto compounds. 
Recently photopolymer elastomeric compositions (elastomer containing compositions curable upon exposure to actinic 
radiation) useful to produce relief printing plates have been described. For example. U.S. Patents 4.369 246 and 
4 423 135 describe solvent-insoluble, elastomeric printing relief plates which are fomr>ed by applying to a flexible pol- 
ymer film substrate layer a layer of a photosensitive composition. A cover sheet is laminated to a surface of the pho- 
tosensitive layer to form a flexible film. A flexographic plate is then tomod by stripping off the cover sheet, imagewise 
exposing the composition layer to actinic radiatton through the film, and removing the film and unexposed areas of the 
composrtion layer by solvent washing. Another known plate forming process is similar to the process descnbed above 
except that the relief areas of the plate are produced by washing out the areas not exposed to radiation with an aqueous 

VVith both the aqueous and solvent washing methods described above, multiple processing steps are required 
whteh are time consuming and are therefore expensive. In addition, these technologies produce potentially toxic by- 
product wastes when forming flexographic plates. ^ 

Due to the limitations of the above-mentioned prtor art methods of forming flexographic printing plates a new 
family of radiation curable polyurethane elastomers was developed which has the advantage of being useful to form 
flexographic printing plates without requiring the use of solvents or aqueous wash systems. U.S. Patent Application 
Serial No 557.969 entitled "Printing Plate Compositions", was filed on July 26, 1 990 by Martens, one of the cwnventors 
of this invention, (hereinafter the "Martens composition application-). This application discloses flexographic printing 

'''^^A'?iL'!ISShic printing plate 11 formed by a compound disckjsed in the Martens composition application is shown 
in cross-section in Figure 1 . The printing plate 11 has a first base layer 15 which may be a polymer or a metel. P'^l^"^ 
polymers include polyester, polycarbonate, or polylmide, for example. The base material can also be ofsteel o 
aluminum, for example. The base material is selected to be tear resistant and must have a fairiy high melt point, for 
example, above the melt temperature of the next layer formed on the base layer A second substantially unifomi layer 
17 is applied onto the base layer The second layer is fomtied of a radiation curable polymer such as a po^urethane 
elastomer. The elastomer layer may be adhesively or chemkjally bonded to the base material (not shown). The base 
layer in combination with the radiation curable polymer together forms a flexible film." 

The flexible film is next exposed to actinic radiation from a surface 23 of the base layer 15 to chemically cr^-tink 
and cure a portton of the second layer 17 to form a floor layer 25 as described in Martens application having the title 
•Flexographic Printing Plate Process." by John Martens, a co-inventor of the present invention. Serial 558,301. Wed 
July 26 1 990, (hereinafter the "Martens process applteatton-). A portion of the film is imagewise exposed to actinic 
rac^ation from the opposite surface 27 and a visible image appears in the exposed areas of the radiation curable layer. 

The portions 29 of the flexible film exposed to radiation chemteally cross-link and cure. The cured portions have 
an elevated melting temperature, and are Insoluble In flexographic printing inks under nomnal<XHidrt«n8^ Normal 
conditfons include printing plate temperatures of between 11.6»C (53 degrees Fahrenheit) and 31.1 C (88 degrees 

""^"AllSorbent material is selected having a melt temperature exceeding the melt temperature of the unexposed 
or "uncured" portions of the radiation curable composition and having good tear resistance at the same operating 
temperatures Preferably, the selected material withstands temperatures required to process the film at an unsteady 
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state, for example, where the piate does not reach a state of thermal equilibrium during heating. The absorbent sheet 
contacts a surface 27 of the radiation curable layer of the heated flexible film, and absorbs the liquified portions 31 of 
the' elastomer off of the upper surface, forming a flexographic printing plate 11. As described in the Martens process 
application, it is necessary to bring the most preferred printing plate and a sheet of the most preferred absorbent 

s material into contact three times to remove the liquified, uncured elastomer. 

The printing plates as described in the Martens process application are heated to between 3^.VC and 155.5°C 
(88 and 312 degrees Fahrenheit) and while in contact with the absorbent layer, the uncured composition liquifies and 
flows into the absorbent layer. It is preferred that most of the composition in the uncured areas be removed from the 
flexible substrate and be absorbed into the absorbent material. 

10 It is also desirable that the elevated temperatures used to cause the uncured composition to flow (reduce its 

viscosity, or exceed its softening temperature, e.g., see ASTM designation D 1238-86) into and be absorbed by the 
absorbent layer should not distort the flexible substrate or the hardened composition by more.than 2% in any surface 
dimension. The actual temperatures will vary with the specific substrate and composition used. 

Following curing of portions of the elastorneric layer, the uncured portions are removed to reveal a raised structure 

IS which becomes the printing surface of the plate. The "relief" portions are the raised portions of the flexographic printing 
plate which are coated with ink and which contact print media. The relief structure is bound to the support layer by 
physical and/or chemical action and remains in place during the printing process through repeat impressions. The 
exposed surface of the cured elastomeric layer therefore becomes the Ink receiving surface whk;h both receives Ink 
from the inking row and transfers it to the substrate to be printed during the printing process. 

20 The hardening or curing step of the process (by irradiation) can also act to increase the adhesk^n of the composition 

to the substrate. This can be by direct adhesion of the curing composition to the substrate, for example, either chemical 
adhesion by reaction or physical adherence to surface structure on the flexible layer. The primer layer may be photo- 
sensitive or photoinsensltive to aid in this adherence effect. Flexographic plates halving a layer for forming relief images 
are preferably formed from polymers whk:h have a low melt temperature, a high melt index, are radiatlorr curable, and 

2S are elastomeric poly urethane compositbns. The composition should have sufficient resistance to swelling after curing. 
The cured elastomer compositions should be particularly resistant to increases in volume and swelling when Immersed 
in flexographic inks, such as water based inks utilized in the flexographic printing process. This low swell feature is 
. critical to the ultimate printing quality achieved with the printing plate because swelling causes the dimensions of the 
relief image to enlarge. 

30 The press life or wear life of the plate on press (the number of impresskxis until failure occurs) may also be greatly 

reduced by swelling which may result in a k>ss of physical strength of the cured elastomer composition. Radiation 
curable polyurethane printing plates cure or cross-link when exposed to actinic radiation without the need of additional 
vinyl containing monomeric additives, such as monomers containing more than one vinyl group per molecule. Using 
a curing process which does not require the use of solvent avoids the harmful effects on the environment caused by 

3S pollution. 

Radiation curable elastomer coated sheet material is resistant to cold flow during storage. Elastomers which un- 
dergo too much cold flow result in printing plates having unacceptable variation in plate thickness. The radiation curable 
polyurethane elastomers have good to superior resistance to cold flow prior to irradiation induced cross-linking or curing. 

The use of flexographic printing plates is popular because the process is a "direct" printing process. The printing 
40 plate and its temporarily bound ink layer are in direct contact with the substrate, for example, the paper or film being 
printed. Before the Martens inventions, no devices existed to process flexographic printing plates by liquifying a portion 
of the flexible sheet, and removing the liquified portions with an absorbent material. 

US-A-3.264,103 discloses a process for preparing a relief printing plate which comprises: (1) exposing to actinic 
radiation through an image-bearing transparency, a solid photopolymerizable thermoplastic stratum, attached to a 
4S support; (2) heating said stratum to a temperature between the flow temperatures of the exposed and the underexposed 
stratum materials; and (3) pressing a porous nnatrix into contact with said heated stratum to transfer at least about 80% 
of the molten unexposed material by absorption and leaving a relief image on said support. 

SUMMARY OF THE INVENTION 

so 

The present invention is a mechanical device for forming a flexographic printing plate, the plate preferably being 
formed from a sheet of imagewise irradiated film formed according to the flexographic printing plate process diseased 
in the Martens process application. The device fomns a flexographic printing plate from a sheet of film having at least 
one layer capable of being partially liquified. The device includes heating means for applying heat to the sheet of film 
ss for an amount of time and at a temperature sufficient to cause a portion of the layer to liquify. The most preferred 
heating means includes an electrical heating blanket. The blanket is mounted onto an inner surface of a rotatable 
preheating drum which supports the sheet of film and preheats the film to a temperature near the melting point of the 
uncured portk>ns of the layer. The heating means of the preferred embodiment also includes an electrical core heater 
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mounted in a substantially cylindrical cavity of a hot roller. The core heater heats the hot roller to an outer skin tem- 
perature which exceeds the melting point of the uncured portions of the film. , ^ . , i„,.„„„„rfaro 
The preferred embodiment also includes a first delivery means for supplying an absorbent material to ^ surface 
of the layer. In the preferred embodiment, the first delivery means includes a motor which rotates a d"ve shaft whu:h 

s in turn rotates a drive roller capable of pulling a continuous web of absorbent material from a ^^P?"^ 

roller. The absorbent material contacts the hot surface of the hot roller. The present »,ventKX, f ° '"<^'"<^«^«^2in ^1 
deliven/ means for delivering a sheet of film to the heating means comprising a rotating preheating dnjm having a 
frSrsX^itioned clamp, the clamp securing the leading edge of the sheet of film onto the outer surf^eof^m^^ 
pTeheatlng drum as the drum rotates. The drum is heated with an electrical blanket in the preferred embodiment to 

10 bring the film up to near the melt temperature of the uncured portions of the polymer layer. ,„.t^H=>i 
The present inventton also includes pressure means for causing a surface of the film and the absorbent rnater^^ 
to come into face-to-face contact. The pressure means in the preferred embodiment includes a series of spr nQS tor 
biasing the hot roller against the preheating drum. A pneumatic cylinder is provided which drives the hea^ng roHer and 
Se^webtowardand into contact withasurfaceofthesheetof film which intumcontactsthe 

IS drum The pressure means in the preferred embodiment applies pressure sufficient to cause at least a Port.c« of th^^^ 
liquified material to be absorbed by the absorbent material. The present invention also '"f ^es separa^^io^ mea^^^ 
separating the film from the absorbent material, immediately after the desired amount of liquified material is removed 

*'°"'Thus''thte invention provides a device (10) for fomiing a flexographic printing plate (1 1) the plate being fomied from 
so a sheet of film having at least one layer (1 7) capable of being partially liquified, comprising: 

heating means for applying heat to said sheet of film for an amount of time and at a temperature sufficient to cause 
aTortioITor^aid layer to liquify the heating means comprising a hot roller (78) mounted for rotation into a first 
portion of a frame wherein the hot roller has an outer surface coated with an elastomer 
ss first delivery means for supplying an absorbent material to a surface of sak) layer of ^ 

second delivery means for delivering the sheet of film to said heating means, wherein the second de'wery means 
comprises a preheating drum (18) mounted for rotatton in a second portion of the frame wherein east or^f 
the first and second frame portions are moveable relative to the other, wherein the preheating drum is ormed f ^ 
a substantially cylindrical wall portion (172), having a cavity defined by an inner surface of the cylindrical wall 

^ a hublWA. 176) at each end. and means for attaching the hubs to the cylindrical wall portion to altow for themral 

Jres^e means for causing a surface of said layer and the absorbent material to come into '^^^J^^'^^l^^' 
between the preheating drum (1 8) and the hot roller (78) at a pressure sufficient for at least a portion of the liquified 
35 material to be absorbed by the absorisent material; and 

separation means for separating the film from the absortjent material. 

RBIEF DESCRIPTION OF THE DRAWINGS 

40 Fiqure 1 is a schematic cross-secttonal view of a fomied printing plate, showing a multilayered construction. 

Figure 2 is a perspective view of a first preferred embodiment of the device of the present invention. 

Figure 3 is a detailed side elevational view of the actuators of the first preferred embodiment. 

Figure 4 is a detailed side cross-sectional view of the second delivery means. 

Fiaure 5 is a detailed drawing of the pneumatic cylinder ends. 
46 Figure 6 is a sWe cross-secttonal view partially in schematic of a first embodiment of the present invention. 

Fiaures 7A-7D are a series of heat up cun/es used to forni the present invention. 

Figure 8 is a side cross-sectional view partial^ in schematic of the present inventton with the hot roHer engaged 
Figure 8A is a detailed side elevational view of the pressure limiting device of a preferred embodiment of the 

present invention. , ^ . . , 

so Figure 9 is an end elevational view, partially cut out ot the first embodiment of the present invention. 

Figure 10 Is a side elevational view of the preheating drum. 

Figure 11 is a more detailed view of the gear and pinion. . r- « 

Figure 1 2 is a side cross-sectional view of the drum taken along line 1 2--1 2 as shown m Figure 2. 
Figure 13 is a side elevational view of the hub of the preheating drum. 

as 




The present inventton is a device for heat developing flexographic printing plates. A first preferred embodiment of 
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a device of the present invention is a plate processor 10 shown in Figure 2. The plate processor 10 of the present 
invention accepts a previously formed and previously imagewlse actinic radiation exposed flexible sheet 16, the sheet 
having a base layer and an adjacent layer of a radiation hardenable elastomer material (curable layer). The base layer 
has a preferred thickness of from about 0.1270 mm to about 0.1778 mm, with a preferred thickness of about 0.1778 

s mm. The radiation curable layer is between about 0.3556 mm and about 0.8890 mm thick, with a preferred thickness 
of about 0.5080 mm thick. A portion of the radiation curable layer is cured by actinic radiation through the lower surface 
23 of the base as shown in Figure 1 to form a cured "floor 25." Next, the film is imagewise exposed from the opposite 
surface 27 to cure the desired portions of the plate. The floor 25 is from 0.1778 mm to about 0.2540 mm thick with a 
preferred thickness of about 0.1778 mm. 

10 The remaining portion of the radiation curable layer 17 after curing consists of cured portions 29 and uncured 

portions (not shown). The layer containing cured as well as uncured portions has a thickness between about 0.1778 
mm and about 0.6350 mm, with a preferred thickness of about 0.3800 mm. 

Examples of flexible film compositions suitable for forming the curable layer are disclosed in the Martens compo- 
sition application. Although the most preferred embodiment of the inventk^n heat develops a radiation curable poly- 

is urethane elastomer disclosed in the Martens composition application, the device of the present invention is adaptable' 
to heat develop other flexographic printing plate films such as PLS Printing Plates manufactured by E. I. Du Pont de 
Nemours & Co. of Wilmington, Delaware. Before the present invention, the PLS printing plates were developed using 
solvents. Although PLS printing plates can be processed on the device of the present invention, the Din Pont product 
is less suitable than the Martens printing plates because the Martens plates do not emit fumes during heat processing 

20 as do the PLS print plates. The device of the present inventbn is also not limited to heat developing flexographk: 
printing plates. The present invention contemplates a device capable of heating a layer of flexible film capable of being 
partially liquified to a temperature sufficient to melt at least a portion of a layer of the flexible film for any purpose. 

For purposes of illustration only, a device capable of heat developing flexographic printing plate film disclosed in 
the Martens compositk>n application will be described. In partk:ular, the first preferred embodiment Is adapted to process 

2S film such as 3M Brand Flexoplate™ available from Minnesota Mining and Manufacturing Company of St. Paul, Min- 
nesota. 

The first preferred embodiment of the present inverition as shown in Figure 2 includes a support frame 12 (shown 
schematically in Figure 6) and a teed tray 14 mounted onto the support frame 12, the feed tray 14 being of a size and 
a shape suitable for accepting a flexible sheet of film 1 6. 

30 Although the size of the sheets suitable for being developed by the plate processor 1 0 Is unimportant to the present 

Invention, the first preferred embodiment is capable of processing sheets 14 up to 35.56 centimeters in width and up 
to 71 . 1 2 centimeters in length. The most preferred film dimensions are 22.54 centimeters in wkjth by 43. 18 centimeters 
In length. The most preferred total composite film thickness is between 0.4826 mm and 1 .0668 mm, with a preferred 
thickness of about 0.5715 mm (the thickness of the above-mentioned 3M product). 

3S Prior to using a devrce of the present invention to heat develop a sheet of film 16 to form a flexographic printing 

plate, a template or mask Is placed over the film and the film is imagewise exposed to actinic radiation to harden a 
portk)n of the radiation curable layer. The Martens process application discloses the most preferred method of forming, 
irradiating, and heat developing a flexographic sheet. The Martens process application is herein Incorporated by ref- 
erence. 

40 The Martens process is briefly described below. A composite film as described in the Martens composition appli- 

cation is formed. The film Is imagewise Irradiated, and then is heated to between 31.1''C and 155.5^C (68 degrees 
Fahrenheit and 312 degrees Fahrenheit), depending upon the exact composition selected As the film temperature 
approaches the melting temperature of the uncured portions of the radiation hardenable composition layer, the film 
comes into contact with a preheated absorbent web of non woven material. The most preferred non woven material is 

4S available from the James River Corporation of Richmond, Virginia under the trade name "Cerex."^" The heat in the 
absorbent web is transferred to the flexible film upon contact, and the temperature of the flexible film is raised to a 
temperature sufficient to enable the uncured portions of the composition layer to liquify and be absorbed into the 
absorbent layer. 

Pressure is applied to force the absorbent web into intimate contact with the film. The most preferred contact force 
50 Is not known. However, it is believed that between 68.9 kPa and 689 kPa (10 p.s.i and 100 p.s.i) is adequate to enhance 
the absorption from the film surface to the absorbent web without distorting the composite film. 

At least 75% of the liquified composition in contact with the absorbent web is absorbed. In the preferred embodi- 
ment, most of the uncured porttons are removed. The web is then removed from the film immediately after absorption, 
before the molten polymer is able to resolidify. The molten material then resolidifies in the absorbent web. 
ss The plate processor 10 of the present invention includes a preheating drum 18 which in the illustrated embodiment 

rotates counter-clockwise from the first side 19 of the machine. The preheating drum 18 is elevated to a temperature 
sufficient to raise the temperature of the uncured portions of the radiation curable layer near its melt point. In the 
preferred embodiment, the preheating drum is operated at a temperature between 93.3^C and 137.7'*C (200 and 280 
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degrees Fahrenheit), with a preferred operating temperature of about ^^S'C (275 '^'^Jf'^^.. 

At the same time, the substrate layer is of a much higher melt temperature, for example, exceeding the operating 
temperatur^ ttll preheating drum 18. and therefore the mechanical properties of the subst«te are not significantly 

^'"r'prrergrm^tSas a «ush mounted ^^^^ 

for securing a leading edge 24 of the flexible sheet of film 16 to the outer surface 22 of the drum. The clamp 20 n the 
preterr^embLdi^^^^^^ is'elongated and has a pluramy of teeth 26 extending tangentially in a f;-^^^^^'^^ 
S rection of rotation of the drum. In operation, the clamp 20 is raised radially outward and off of the oute surface 22 
o meTrehSg drum 18 by an actuator means 28 shown in Figure 3. In the preferred embodiment, the actuator 
lans 2^n pair Tpneultic cylinders 30. mounted onto the frame 12. and posttioned on opposite ends of the 
oreheatfnq drSm 1 8 The pneumaticcylinders are mounted radially at appraximately a 30 degree angle from the vertical. 
The SeuHc cynnders 30 each have an end 32 (shown in Figure 5) with a stop 34 which exerts a rad«l force away 
l^^7e ^ of rotation 36 (into the paper) of the preheating drum 18. The operation of the actuatK^n means 28 will 
be more clearly understood by first examining the features of the clamp 20 as shown in Figure 4. 

The clamp i is substanfialty elongated. In the preferred embodiment, the clamp 20 extends the m width of the 
film 1 6 InTe preferred embodiment, the clamp is about 36.83 centimeters wide. A plurality of support legs ^ a^ 
f xedly mounteS onto a lower surface of the clamp 20. and extend through the dmm wall and into «;ejnter«r port^ 
onhe preheating drum 1 8. The support legs 38 in the preferred embodiment are cylindrical, and are fixedly connected 
to a transverse rod 40 which in the preferred embodiment is formed from rectangular bar stocky 

Af^ach end of the transverse rod 40 is a cam follower 42 rotationally mounted along an axis 44 passing substantaHy 
throughTS cSter Of the rod 40. The cam followers 42 in the preferred embodiment are substantial V f y'-"^"^^^^ ^ J« 
len^h of the^ 40 without the cam followers 42 in the preferred embodiment is slightly shorter than the wdth of the 

drum 18. and the cam followers 42 extend outwardly of the sides of the drum 18. 

A first end 32 as shown in Figure 5 of pneumatic cylinder 30 retracts in a direction shown by ^'row 48jn res^se 
to a sional from the controller (not shown). The controller (not shown) is programmable and operable from a control 
p^eTiS (sh^n fci pSlre 2). The control panel in the preferred embodiment includes many features such as an on/ 
SrswS a sXL sltch L selecting thS number of cycles per sheet required, an <^en and ctose -«ch to opera e 
clamp 20, a plurality of indicator lights for determining the cycle the machine is in and LE.D. readouts to indicate 

;rr7en?3"h'aI°rsrSrwhich extends in a directbn substantially parallel to a central cylinder «is 44 of 
the cam follower 42 The stop 34 engages the cam follower 42. and allows the pneumatic cylinder 30 shown in Figure 
i^^^oItStZ^L rod 4S and cl'amp 20 upwardh, (shown in Figure 4), away ^"^V-^' ^^S^I^^^^^^^ 
shown In Figure 3) of the drum 18. The clamp 20 is opened by a manual switch when the preheating drum 18 is at 
reT?he S pref erred embodiment also has a second pair of actuators 54 as shown In Figure 3 which are also 
pneumatic cylinders 56. and are rigidV mounted onto the frame 1 2. The pneumatic cylinders 56 each have a f|rst end 
58 hav^g a stop 60 (shown in Figure 5) for receiving the same cam followers 42 at a dfflerent «>^^''^«^^'°^«i"" 
wSien the preheating drum 18 is in motion. The size and shape of the stops 60 are cun/ed and larger than stops 34 
^usT^^^ S engage the cam followers 42 during rotation, while stops 34 engage the same cam followeiB 42 

"""SS^Tg back to Figure 4. between the clamp 20 and the transverse rod 40 and fixedly attached to the clamp 20 
and the rod 40 are support legs 38. Tenstoning springs 62 extend around each support leg 38 and hold ^^e clamp 20 
LCan^Xlsh with me outer surface 22 of the drum when no other forces are ''-"^ ^PP'f/^^^^^^^^^ ^ 
The clamp 20 must lift to a height sufficient to provide enough clearance for inserting the eading edge 24 of the 
flexible sheet of film 16 into an opening defined by a lower surface 64 of the clamp 20 and a clamp ^ece^S surface 
£ of the preheating drum 18. The sheet 16 need only be positioned about 1.27 centimeters under the teeth 26 of 

'^'Thf lo^er '^^^^^^^^^^^ 20 has a downwa«lly projecting edge 68 which tightty grips the film 16 and 

in Figure 2). the preheating roller 18 shouk. be in the -start- po^^^^^ 
I, noUhe controlle'r actuates the preheating drum drive motor 73 (shown in Figure f 

drum 18 to the -start' positton. where the clamp 20 is slightly above a front edge of a feed ptete 70. A actuated 
mroswitch 71 (Shown in Figure 6) sends a signal to the controller to stop the drum when the drum 18 reaches the 

"'"^ Feed^ate 70 is inclined slightly to urge the leading edge 24 of the sheet 16 toward the clamp 20. A m«i"al sw^^^ 
(not Shown) is energized in the preferred embodiment to activate the pneumatic cylinders 30 (shown m ^^^^J)^'^ 
KmTzO upwarSly and holds the clamp 20 in an -open" posrtion. A second -Jf. ("^^^^^^ ! S^S" 

closina the clamp A third -start" switch (not shown) activates a control sequence. After the start switch is activated 
Se motor 73 (sho^S, in Figure 6) begins to rotate the drum 1 8. The drum 1 8 rotates at a preferred speed of about 
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40.64 linear centimeters per nninute, as measured on the drum surface. 

The preheating drum 1 8 in the first preferred embodiment is equipped with a preheating means which is an electrical 
heating blanket 21, available from the Watlow Electric Company of St. Louis, Missouri. The most preferred heating 
blanket Is a wire wound blanket, having a 0. 1 1 43 cm. thickness, a 45.72 cm. width, and a 60.96 cm. length. The heating 

6 blanket has a 2000 watt capacity and requires a 220 volt energy supply Any means of heating the drum is acceptable, 
as long as the power capacity of the heating means is sufficient to maintain a fairly constant selected skin temperature 
on the outer surface of the preheating drum 18 of about 135**C (275 degrees Fahrenheit). 

The preheating drum 18 in the preferred embodiment is coated with a silicone rubber composition layer 75 having 
a Shore A hardness rating of about 55. The most preferred rubber coating is 0.48 cm. thick silicone rubber and is 

10 impregnated with aluminum particles. This type of rubber coating is available from Robinson Rubber Products Com- 
pany, Inc. of New Hope, Minnesota. It Is believed that the aluminum particles improve the heat transfer characteristics 
of the drum by between 10 to 20 percent. 

The hardness of the coating layer 72 is important, although not critical to the invention. Flexible coatings having 
a Shore A hardness between 30 and 60 are suitable for covering the preheating drum 1 8 of the present invention. 

IS The most preferred embodiment of the present invention is shown schematk^ally In Figure 6. The preheating drum 

18 is mounted for rotation on a stationary support frame 12 and rotates in a countercbckwise direction as indicated 
by arrow 72. A sheet of film 1 6 (shown in Figure 2) is placed on a surface 1 3 of a feed tray 1 4 and Is urged in a direction 
indicated by arrow 74. The leading edge of a flexible sheet of film 16 is inserted into clamp 20. The sheet 16 remains 
on the surface 22 of the preheating drum during processing: 

20 The ptate processor 10 of the present invention includes a delivery means for feeding a continuous web 76 of 

nonwoven material which in the preferred embodiment contacts a hot roller 78. The hot roller 78 elevates the temper- 
ature of the web 76 to a temperature exceeding the melt temperature of the upper layer of the film. The heated web 
transfers heat to the flexible sheet of film, melts a portion of the layer and absorbs at least a portion of the liquifted 
polymer. 

26 . In the first preferred embodiment of the present invention, a take-up roll 80 is provided for winding the nonwoven 
material after processing. In the preferred embodiment, the take-up roll 80 is Independently belt driven by a variable 
speed motor 82. 

Although the specific type of absorbent material is not critical to the present invention, the most preferred nonwoven 
material is Cerex™. The selection of the web material 76 depends in large part upon the thickries9of the flexible sheet 

30 of film 16 to be processed, the melting temperature of the absorbent material, the heat transfer characteristics of both 
the flexible sheet of film 1 6, and the nonwoven material, and the strength of the absorbent material during the separation 
of the material from the film 16.. 

In order to determine the processing temperatures, speeds and other design criteria, it Is first necessary to select 
the type of flexible sheet of film 1 6 to be processed and then to study Its heat transfer characteristics. 

35 A substantially rectangular hot plate was provided to collect the heat transfer data on the most preferred film. The 

temperature of the hot plate was raised to a tennperature above the melt temperature of the irradiation curable layer, 
and maintained at that temperature for the first experiment. The most preferred absorbent material (Cerex™) was 
placed on the hot plate. Then a sheet of the flexible fllrn. substrate side up was placed on the absorbent material. The 
surface temperature of the hot plate, as well as the temperature of the back of the base layer were measured over time. 

40 A plot of polymer temperature at the film surface, at a 0.254 millimeter depth in the polymer was generated. A 

0.5842 millimeter thick test film was used in the experiments. Temperature was plotted on the Y axis and time was 
plotted on the X axis. The curves were hyperbole in shape and asymptotic to the controlled surface temperature of 
the hot plate. Figures 7A-7D are heat up curves for the most preferred film composition (3M Flexoplate"^ manufactured 
by Minnesota Mining and Manufacturing Company of St. Paul, Minnesota) at various temperatures. The temperature 

45 of the hot plate was selected as a temperature exceeding the known melt temperature of the uncured portions of the 
flexible film. 

Based on the shape of the cun/e of Film Surface Temperature v. Time, data was fitted into an equation of the type: 
^ Temperature = Time/(a + b X Time) 

The above-mentioned equation forms a straight line when time/lemperature is plotted against time. The equation 
was solved for constants a and b at two different temperatures as well as at two different composite film thicknesses. 
Constants a and b were computed for various temperatures and thicknesses as summarized in Table 1. 

55 
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Table 1 



10 



IS 



20 



25 



30 



35 



40 



45 



SO 
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Constants 


Temperature 


Thick 


ness 


a 


b 






(Mils) 














|ijm 


0.019 
0.012 
0.017 
0.0067 


0.00392 
0.00383 
0.00287 
0.0027 


250 
250 
365 
365 


121 
121 
185 
185 


29 
16 
29 
16 


736.6 
406.4 

736.6 
406.4 



ThB correlation coefficients for the above equations were each greater than 0.90. 

ITe^^reql^to^at inerated to relate constants a. b. the temperature and the thickness of the plate The 
folloS modeTasrumr^^^^^ all material at the beginning of testing are at room temperature, and that the heat con- 

ductivities of each ot the materials are equal, 
a = 8.46 X 10-3 - 3.17 X 10-5 X temp + 6.65 x 10*4 x thickness 
K - ft no V in-3 . q 4.3 X 10-6 X temo + 9.61 x 1 0"® x thickness 
' TSftempeJu^e uni?8 ^re in' degrees Centigrade and Fahrenheit and the thickness units were .n ^un and m.Is 

^° °'i?is"J Sonships were used to generate cun,es relating temperature and a given depth in the potymer versus 

various surface temperatures and times. iao onH iaq^cn ^400 350 

The model was used to create curves for four different surface temperatures (204. 1 77. 1 63 and 1 « C) (4O0^a 
325 and 300 degrees Fahrenheit). The model also assumed that sufficient energy was provided to he Plat^ ^ maintein 
a ^tantptete temperature. Based on the heat-up cun.es of Figures 7A-7D. a heating temperature of ^bout 1 82 C 
(sTCl^^^h^ei.) was selected as a starting point in determining the maximum running speed and the heating 

''Tr^os^pTi eTei^r^ the preheating drum 1 8 as shown in Figure 6 has an outer cl^^ter c4 a^rox^ 
imatelj 25 srcenle era and a width across the drum of about 48.26 centimeters. In order to ^^'^^^^^1^^ 
I!x bte sheet of fi Zl 6 It is necessary to heat preheating drum 16 to a selected temperature of approximately 1 
;S?deg^3es ^JJlhelJ. plus or min^is about 5 degrees for a selected drum speed of about 40.64 linear centimeters 

"Coreheatinq drum 18 in the preferred embodiment is of a size sufficient to process a sheet of film having up to 
a7lT2centSrrlnihasI^^ 

The n^murwil of a sheet of film 14 to be processed would be about 35.56 centimeters. Any size l^^fj^^^ 
^;hic^s"tLthestatedmaximumdimensionscouldbeprocessedonthep 

""'T'Sler (not shown) is provided and is programmable by a control panel 50 (shown In FiQ-e 2)JWhen the 

a stan^ wJ<^ is sL to and processed by the controller (not shown) to compute a -length" for the f "'/'^ .^^^ 
^UotrSst thtetalue at tSe end of thJ processing cycle to determine when to disengage the absorbent web 76 

'""ctCSt^Mhl leading edge of the flexible sheet 16 onto an outer surface of the preheating drum ^while 
the drum ?s rotatinq A steady roller 92 is provided to hold the sheet 16 onto the drum surface 22 during rotation. The 
rSXX^^Son ipSd s about 40 64 linear centimeters per minute at the drum surface 22. From the pre^us 

r ^^S. fwSS be JLsible to run the machine faster by Increasing the -^^-^^^^^^l^^^^^^ ^^^'''^ 
rfrum 16 it woukJ also beoossible to operate the machine slower at a lower preheating temperature. 

SteaX^lle" STs posS al approximately the uppem,ost kx^ation on the roller in the preferred embodiment 
to efm2 L?bemeen'^«T6 and the outer surface 22 of the preheating drum 1 8 to apply a radia force to improve 
heatZier to tt"^^^^ The roller 92 also holds the film 16 onto the drum 18 which extends slightly more than 
half way around the drum during processing. „:ui« ift o tomnftrature 

Srring back to Figure 6. in order to raise the outer surface temperature ^ L hlTrlL^sTrJ^v^ ! 
which exce4 the melt temperature of the uncured portion of the radiation curable layer, a hot roHer 78 .8 moved in 
me direc^on shown by arrow 94 until its outer surface contacts the leading edge 24 of the flexible ^^eet J 6 _ 

The h^roHe^e i^ the first preferred embodiment is driven by friction between its outer surface and the absorbent 
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web 76 contacting the roller 78. It is critical to the present invention that the linear speed of the hot roller 78, the web 
76. and the film 16 be substantially the same to avoid any shear stress on the film. Such stress is known to cause 
uneven relief portion plate thickness, which is undesirable, The hot roller 78 rotates in a direction opposite the direction 
of rotation 72 of the preheating drum 16. 

s The web 76 originates from a supply roll 96 of absorbent material which in the preferred embodiment is mounted 

for rotation onto the stationary support frame 12. The web 76 of absorbent material passes over a first idler roller 98 
which Is positioned to deliver the web substantially horizontally to the hot roller 78. The absorbent material comes into 
face-to-face contact with the hot roller 76 whk:h in the preferred embodiment is oDerated at a temperature of about 
162^0 (360 degrees Fahrenheit). Although the most preferred operating temperature of the heating roller Is about 

10 182°C (360 degrees Fahrenheit), it is known that the upper limit is determined in large part by the melting temperature 
of the web material 76 which in the preferred embodiment is 1 90**C (about 375 degrees Fahrenheit). Another temper- 
ature limitation is the melt temperature of the substrate. The substrate of the most preferred embodiment is a polyester 
film having a mett temperature of about 171^0 (340 degrees Fahrenheit). Because the heat transfer is not at a steady 
state, hot roller 78 temperature of up to 190°C (375 degrees Fahrenheit) does hot melt the substrate. The hot roller 

IS 78 temperature rhust also be k>w enough so that when the web 76 Is not moving and the portions of the web contacting 
the hot roller 78 are at rest, the web 78 does not melt " 

The controller (not shown), after measuring the length of the flexible sheet 16, and after receiving a signal from a 
cam operated mk:roswitch 99 indicating that the leading edge 24 is at a point nearest the hot roller 78, actuates a 
pneumatic cylinder 100 which is fixedly mounted onto the stationary frame 12. The cylinder 100 extends, causing a 

20 movable frame 102 supporting the idler roller 98 and the hot roller 76 to move in a direction designated by arrow 94. 
In the preferred embodiment, tensioning springs 103 are provided between cylinder 100 and friame 102 to urge hot 
roller 78 against the film 16 at a selected pressure after the cylinder 100 has delivered the hot roller 78 to the "engaged" 
positk>n. 

Figure 8 is a schematic skie eievational view of the device 10 with the hot roller 78 engaged. The nip 104, or 
2S distance between the hot roller 78 and the preheating drum 16 when the heating roller 78 is in the engaged position 
for this preferred embodiment is zero centimeters. It is desirable to set the distance such that a substantially uniform 
pressure of between 206.7 and 482.3 kPa (30 and 70 pounds per square inch ), with a preferred pressure of about 
. 310 kPa (45 psi) is applied to a surface of the flexible sheet of film 16 during processing. 

Figure 8A shows a pressure limiting device 101 mounted onto a rotation shaft of the hot roller 78. The device 101 
30 rides on an outer edge of drum 1 8 and limits the pressure exerted on the film 1 6. 

Referring back to Figure 8. as the web 76 passes over the hot roller 78, its temperature Is rapkily elevated to a 
temperature which must exceed the melt temperature of the polymer coating on the flexible sheet of film 16. The 
cylinder 100 In Figure 8 is in the extended position, with the heating roller 78 contacting the outer surface 22 of the 
preheating drum 18 and in intimate contact with both the web 76 and an outer surface of the flexible sheet 16. As the 
3S sheet 16 passes through the nip 104, a portion of the polymer coating liquifies and is absorbed into the web 76. Ac- 
cording to the preferred embodiment, a single pass (one cycle) across hot roller 78 is insufficient to remove the full 
0.361 millimeters of uncured material. For this reason, the controller (not shown) Is programmed to allow the drum to 
rotate a total of three revolutions such that substantially all of the molten polymer can be absorbed onto the web 76. 
Although the preferred embodiment requires three passes to remove all the molten polymer, it is to be understood 
40 that by selecting a different and more absorbent material with more favorable heat transfer characteristics, and by 
varying other parameters such as the thickness of the layer to be removed, it would be possible to achieve the desired 
absorptkm In fewer than three passes. Similarly, with other configuratbns, it would be necessary to pass the flexible 
sheet over the hot roller 78 more than three times. 

After absorption, web 78 passes over a drive roller 106 which in the preferred embodiment is belt driven by a motor 
4S 108. In the preferred embodiment, motor 108 is a variable speed motor. The motor is of a size which will pull the-web 
76 through the device 10 at a linear speed whbh is synchronized with a linear speed of the outer surfaces of the 
preheating drum 1 8 and the hot roller 76. 

The. drive roller 106 in the first preferred embodiment has an abrasive outer surface. The roller 106 is preferably 
coated with an abrasive material such as sandpaper. The abrasive coating improves the frictional forces between the 
so roller 106 and the web 76 and prevents slippage. The web 76 contacts at least one^hird of the outer surface of the 
drive roller 106 in the preferred eml>odiment and loops over an idler roller 110 which aids in providing a substantially 
uniform tension to the web throughout the device 10. In addition to the idler roller 110, a brake 112 is provided which 
prevents the supply roll from unrolling too rapidly, for example, before the drive roller 106 pulls the web though. 

A second idler roller 114 is optionally provided to further maintain tension on the web 76. After the web 76 exits 
ss from between rollers 110 and 114, the web 76 is directed through another pair of guide rollers 116 and 118 and is 
collected on a take-up roller 1 20. 

Take-up roller 120 in the preferred embodiment is belt driven by a variable speed motor 122. This motor speed 
rnust be adjusted so as to not Interfere with the selected web tension. If the motor interferes with web tension, a 
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flexographic plate formed in this manner could potentially have variable heights in the relief portions or might warp for 
examole and be commercially unacceptable. * +^«„w^or«« io anH 

T«5^ing to another pr Jerred emtDodiment. a diameter sensor 1 24 is mounted onto the stat.onary frame 12 and 
meas^^s the outer diameter of the absorbent material wound onto take-up roller 120. As the sensor 124 pivots, the 
rtrurvoltagetr^tTsensor varies. In another preferred embodiment, a magnetic «^"«2n^,M?^^^^^ 
mounted onto a rotating shaft supporting the take up roll 1 20, and the varying output voltage from sensor 124 var^ 
tll^tSe appned to the shaft to limit the rate of take-up. This clutch feature maintains substanfally unrtom, tension 

""tsrr^e'trsL;^^^^^^^^^^^ 

ident?c^manner to sensor 1 24. The sensor 1 26 sends a signal to a magnetic particle brake (not shown) -^o^n^^d 0"*° 
L rSa shaft supporting the supply roll 96. The varying voltage varies the torque applied to the shaft supporting the 
LSSlSandma^^^^^^ 

deS to r^teTe the brake 11 2 to limrt the unwinding of supply roll 96. The idler roller 11 0/drK,e roller 1 06 ar-^n^ment 
and r^aaneSc Article brake delivers a web 76 having a unifomi tension applied and that travels at a substanti^ly 
coSsZSerspeed [n contrast, the brake 112 only roughly maintains tension in the web. The operation of brake 
112 will be more completely described below. _. * ^r*Q j^^i^r 

rn the most preferred embodiment, the guide roller 98. hot roller 78. drive roller 106 drive motor 108 and idler 
rollers 98 and 114 are all mounted onto a movable frame 102 actuated by a pneumatic cylinder m 

The movable support structure 102 shown in Figures 8 and 9 is suspended from two spaced apart r«te 1^ and 
130 vTfch slide horli«itally through a pair of support brackets 132 and 134 toward the preheating drum 18. Support 
hracketa 132 and 134 in the preferred embodiment are secured to the stationary frame 12. ^ . ^ 

in op Sirn^i^^^^^ pneumatk: cylinder 100 as shown in Figure 8 is actuated, the ^^^^ 
ture 102 slides along spaced apart rods 128 and 130 until hot roller 78 contacts preheating drum 18. This position is 

—;"rhCi^*:Je preferred embodim^ 
soon as a leadina edge 24 (shown in Figure 6) of the flexible sheet 1 6 reaches the nip 1 04. The hot roller 78 raises 
The tt^P^r^tuteJthfweb 76 in the preferred ernbodiment to about 360 degrees Fahrenheit. At this temperature, the 
TurXoIns ofte upper layer of'the flexible film 1 6 in cc^tact w«h the »ieated -eb .iq"«^^ Due ^o^^^t^ZSl 
characteristics of the most preferred composite flexible film 16. it is necessary to separate the web 76 from the f^exio e 
sSeet r^^^^^^^ This is accomplished by pulling web 76 away from the -"rtace o^^the flexible 

?ilr^ 16 in a directton of about 90 degrees from the direction of travel of the film 16, shown as angle 1 M. t is believed 
S pull ng t^^Srbent material away at an angle of at least 45 degrees is necessary t°;f/- ^f^^^;'^^^^^^^ 
before the liquified po^rmer cools and resolidifies. The preferred range of angles is between 7^^^""!^ °f^^,^97s"-3^"^ 
the most preferred angle is about 90 degrees. After the point of absorption at the nip 104. the flexible film 16 sags 
sighTJtCaSesb'rieflytromtheprehe^^ 

the flexible film 16 and web 76 rapidly separate. When the trailing edge of the flexible film 16 passes out <>« the n^ 
Tm Sne ^nSll; (not shown) stcj.s the drive motor 1 08. moves the hot roller 78 away from the drum 1 8 and raprily 
ISJiTe f llm 6 IgaS^ t Jthe leading edge is returned to nip 104. This "rapid advance" feature causes the 
oSttng dmm 18 to Rotate at 3 to 4 times the nomial speed to save time, and improve machine capacity. 

C brakeTl 2 stops the travel of the web 76 while the preheating drum 1 8 is advancing to begin a new cycte^The 
braklUnUminates Sasting unused web matertel 76. The device of the most preferred embodiment performs the 
ah«u-irntion steo three times on each sheet of flexible film 16. i. • 

iK^cluZ Of the third cycle, and as soon as a trailing edge of the flexible shej Pa^/,* 
104 the controller initiates a timing sequence utilizing the length measurement performed earlier to locate the tra I ng 
ISJ; oSS 16.Tsoon as thl film leaves the nip 104. the controller moves the hot roller 78 ^waiy '|om the m 
^d stoDs the drive motor 108 As the preheating drum 18 continues to rotate, cam operated microswitch 1 09 engages 
TcaZ tJl drl 1 8 grnlrating a signal recei>^d by the cont«,ller. The cor^troller actuates a second pair of pneumatic 
cylinders 56 (shown in Figure 3) which releases a leading edge of the flexible sheet 16. 

The lead ng edge of the fomied flexographic plate is also assisted in being released from ^rum by a stnppe 
136 which includes a pneumatic cylinder 138 pivotally mounted at one end to a lower surface of the feed tray 14. A 
h^oTfSi Hnd oAhe cylinder 138 is pivotally mounted a stripper btede 140 which in the P^e<«"«^ ernb^«^ent 
e^endT^^Snsversely acrJs the width of drum 18. The most preferred stripper blade 1 40 has ^ P "^^'''V 
eSen?toTn outer surface of the drum 18 and mesh with the teeth 26 of clamp 20 (shown in Figure 2). The controller 
S sSoL) a?re conclusion of the third cycle, extends the stripper blade 1 40 until the blade contacts the outer s"rf^e 
if drum^ A leading edge of a fom.ed flexographic plate is gently lifted off the outer surface of drum 18. and theptete 
moJe^in ttie dLctkSi shown by arrow 142. In the most preferred embodiment, a conveyor 1 44 removes each fom^ed 
r^^r^Dh^c Se f rom the device 10. Idler roller 168 which in the preferred embodiment is part of the conveyor 144 
?sJ^s'SbetweenTheh« 
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the leading edge. 

Referring back to Figure 9. a supply roll 96 of absorbent material 76 is mounted onto a shaft 1 46 equipped with 
tensioning means which in the preferred embodiment are brakes 148 and 150. Brakes 148 and 150 are formed from 
flexible straps, each strap fixedly mounted at a first end 152 (shown in Figure 8). The straps wrap around sheaves 154 
and 156 which in the preferred embodiment have substantially smooth outer cylindrical surfaces. The sheaves 154 
and 156 are fixedly mounted onto the supply roll shaft 146. The brakes 148. 150 according to the most preferred 
embodiment include flexible leather straps. The straps have first ends which are fixedly mounted 1 52 onto a stationary 
support 12 and have opposite ends equipped with tensioning springs 158 and 160 which are fixedly mounted onto the 
stationary frame 12. 

In operation, brakes 148 and 150 provide tension on the web 76 as the web 76 is pulled through by the drive roller 
106. The tension varies slightly as the diameter of supply roll 96 varies. In another preferred embodiment, a sensor 
126 is provided for detecting the outside diameter of the supply roll 96. The sensor 126 is a potentiometer having a 
voltage whk:h varies with pivotal position. The voltage output is sent to a magnetic particle brake (not shown) mounted 
onto shaft 146 which varies the torque output of the shaft 146. The magnetic particle brake and sensor 126 together 
maintain a substantially constant tension on the web 76. 

Figure 10 is a side elevational view of the preheating drum 18 of a preferred embodiment of the present invention. 
A critical aspect of the present invention is to design the motion of the preheat roller 18 to achieve the smoothest 
possible rotation and to prevent backlash. A gear 162 is mounted onto a first end 164 of the preheating drum 18 and 
meshes with a pinion 163 at a point very near the outer surface 22 of the preheating drum 18. In the preferred embod- 
iment, a brake consisting of an electrical circuit to reverse the direction of current supplied to the motor 73 is provided 
to stop the rotation of the preheating drum 18. This method of braking is commonly referred to as electro-dynamic 
braking. Referring to Figure 11, a central axis 166 of the pinion 163 shaft is closely spaced to the outer surface 22 of 
the preheating drum 18, such that the gear 162 and pinion 163 mesh at a point proximate the outer surface 22. 

The idler roller 92 shown in Figure 10 in the preferred embodiment exerts minimal pressure, for example, only its 
own weight on the flexible sheet. Idler roller 92 forces entrained air out from beneath flexible film 16, and improves 
heat transfer from the drum 18 to the flexible film 16. An optional second idler roller 168 is spaced about 180 degrees 
from idler roller 92 and serves the purpose of driving the flexible film 16 after clamp 20 has released the leading edge. 
Idler roller 168 is also a part of a conveyor 144 (shown in Figure 8) for moving the formed plates from the device 10. 
In the preferred embodiment, roller 168 is spring loaded against drum 18. 

Although the control scheme of the most preferred embodiment employs the use of cam operated switches and 
timers to control the devk^e 10, Figure 10 shows an alternative device for controlling the operatkxn of the present 
Invention. In this embodiment, an encoder 170 is provided for generating a series of pulses to send to a number of 
counters. The counters are employed using known means to control the device 10. 

Another aspect of the design of the preheating drum 18 of the preferred embodiment is illustrated in Figure 12. 
The preheating drum 18 is constructed- to avoid stresses which could warp the surface of the drum and produce an 
unacceptable flexographic printing plate. The preheating drum 1 8 has a main wall portion 1 72. Mounted onto each end 
of the substantially cylindrical main wall portbn 1 72 are hubs 1 74 and 1 76 which are held in place by four spaced apart 
tie-rods 178 extending through both hubs 174 and 176. Proximate the center of each tie-rod 178 Is a tensioning spring 
180 that has the function of holding the hubs 174 and 176 against the main wall portion 172 and at the same time 
allows the main wall portion 172 to freely expand In a direction substantially parallel to the axis of rotation. 

The most preferred hub configuration is shown in Figure 13. Each hub 174, 176 is nnounted onto a central stub 
shaft 182. In the preferred embodiment, one stub shaft 182 is hollow. The tie rods 178 are mounted onto arms 184, 
each being spaced apart by about 90 degrees. The design of the preheating drum 18 not only provides for expansbn 
in the direction parallel to the axis of shaft 182 but it also allows for expansion in all directions. 

The most preferred embodiment of the present invention is equipped with a heating blanket 21 (shown in Figure 
4) mounted onto an inner surface of the main wall 172 of the preheating drum 18. The heating blanket 21 (shown in 
Figure 4) provides sufficient heat to provide an outer skin temperature of approximately 1 35*'C (275 degrees Fahren- 
heit). One of the shafts 1 82 is hollow to provide an opening for the conductive wires of the heating blanket 21 to come 
Into contact with a rotation contact pad (not shown). 

Hubs 174 and 176 are also equipped with four slots 188 which In the preferred embodiment are spaced apart at 
approximately 90 degrees from each other for accepting keys (not shown) from the main wall section 172 of the drum 
1 8. The slots 1 88 and keys (not shown) together assure that the main wall section 1 72 remains concentrk: with respect 
to the axis of rotation of the drum 1 8 and prevent relative rotational movement between the hubs 1 74 and 1 76 and the 
main wall portion 1 72. 

Referring back to Figure 6, the outer surface of hot roller 78 is coated with a layer of elastomer coating 186. 
Although it Is believed that a wide range of Shore A hardness units between about 30 and about 90 would be suitable 
to coat the hot roller 78, the most preferred rubber has a Shore A hardness of approximately 85 units. In the preferred 
embodiment, the rubber coating 186 is approximately 0.48 cm thick silicone rubber. 
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The heatina roller 78 operates at a temperature of approximately 1 82»C (360 degrees Fahrenhert). Heat e provided 
to thrheaC^cirryrbra core heater avaiteble from Watlow Electric Company of St. Louis. Missouri. A cartridge 
heSer hS a 0 952 centimeter diameter, a 55.88 centimeter length and having 1450 watts power requ-nng a 220 

sLpTwol provide sufficient energy to maintain a sWn temperature of approximately 360 d«9^f « 
Mhoughmr heating roller of the preferred embodiment includes an electrical core heater, the present '"venton con- 
Url^Ss the use o?steam. oil. hSt air. and a variety of other heating sources to provide a sk». temperature suff.c«nt 
to melt a portion of the flexible film. 



Claims 



1 . A device (1 0) for forming a flexographic printing plate (1 1 ) the plate being fomied from a sheet of film having at 
least one layer (17) capable of being partially liquified, comprising: 

heating means for applying heat to said sheet of film for an amount of time and at a temperature sufficient to 

cause a portl^ of saiS layer to liqutty. the heating means comprising a hot roller (78) mounted for rotat^n into 

a first portion of a frame wherein the hot roller has an outer surface coated with an etestomer; 

first delivery means for supplying an absorbent material to a surface of said layer of ^^^^^J^^'^ 

second denve-y means for delh/ering the sheet of film to said heating means, f ^^T'^^, 

means comprises a preheating drum (18) mounted for rotation in a second portoi of the frame wher«.n at 

teasrone of the first and second frame portions are moveable relative to the other, wherein the preheating 

drumTfom,rd from a substanttelhr cylindrical wall portion (172). having a cavity defined by an inner surface 

a ^b (Cf76)"^S^^^ and means for attaching the hubs to the cylindrical wall portion to allow for 

Tr^l^e^sS causing a surface of said layer and the absorbent materiauo come ^^^^ 
SL3n!3e?reheating drum (18) and the hot roller (78) at a pressure sufficient for at least a portion of the 
liquified material to be absorbed by the absoriaent material; and 
separation means for separating the film from the absorbent material. 

2 The device of claim 1 wherein the second dellve^. means further comprises a gear (^62) mounted onto an end of 
said drum (18). and a motor driven pinon (163) for engagement with said gear, wherein the gear (162) and p^n on 
oS) m^si alon^a gear axis substenttelly parallel to an axis of rotation of the drum, and the gear axis ,s located 
substantially on an outer surface (22) of the drum. 

3. The device of claim 1 wherein the heating means comprises a hot roller (78). ^^^^l'^^^ .^I'^'^l'*^^^^ 
substantially cylindrical cavity, wherein a core heater is positioned in the cavity, and wherein the ^« °< 
*ehSroJan'doperatingteV.Btureofthehotrollerareselectedto^ 

contacting the hot roller (78) to a temperature sufficient to raise the temperature of the sheet of film above a melt 
temperature of said layer. 

4 The device of claim 1 wherein the heating means comprises a heating blanket (21 ) mounted onto an 

oi^d preheating drum (18). wherein the heating blanket provides enough heat to ra«e a temperature of a flexible 
sheet to just betow a melting temperature of said layer. 

5 The device of claim 1 wherein the first delivery means comprises a drive roller (1 06) for delivering a continuous 
See? oTaLibent material to the heating means, the drive roller (106) being mounted for rotation into a support 
frame, wherein the drive roller comprises an abrasive substantially cylindrical outer surface. 

6 The devtee of claim 1 wherein the first deliveiy means comprises a braking means (112) wherein the J)raWng 
m^rc^prlses a tensionbg means for limiting a rotation of a rotatable shaft (1 46) ^^^P-^^^^f^^'^'^ '^^^^ 
absorbent material to the heating means, wherein the tensioning means comprises a pair of spaced apart brakes 
^iT50)^ch brake mounted onto said rotatable shaft, wherein each brake is fom,ed from a spr«ig b«sed 
fle^ble St ap having a first end fixedly mounted (152) onto a support frame (12) and a second end connected to 
a Spring (?M1^ spring being fixedly mounted onto the support frame (1 2), the strap extending araund a 
she^7(1M Vi) the sheave being fixedly mounted onto a rotatable shaft (146) for supporting a supply rail erf 
TZso^nX wVb material, wherein the first delivery means comprise a rotating drive roller (106)^wherein the 
TenSng me^s comprises at least one idler roller (110) in ctose contact with said drK,e roller, and wherein a web 
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passes between said drive roller and said idler roller. . 

The device of claim 1 wherein the preheating drum (18) is mounted for rotation in a stationary portion of a frame 
(1 2), wherein the heating means comprises a hot roller (78) mounted for rotation in a movable portion of said frame 
(102). wherein the movable portion of said frame (102) |s moved to bring a surface of the hot roller into contact 
with a surface of the preheating drum (18), wherein the preheating drum (18) and hot roller (78) rotate In opposite 
directions, and move at substantially the same tangential speed, wherein a pressure limiting arm Is mounted onto 
an axis of said hot roller (78) for engagement with a surface of the preheating drum (18) for limiting the pressure 
exerted on the flexible sheet, and wherein the separation means comprises at least one idler roller positioned to 
draw a web away from a surface of the flexible sheet of film after heating at an angle of at least about 45 degrees. 

8. The device of claim 1 wherein the heating means comprises a heating blanket (21 ) mounted onto an Inner surface 
of the preheating drum (18), and a hot roller (78), wherein the first delivery means further comprises a pneumatic 
means for moving a surface of the preheating drum proximate a surface of the hot roller, wherein the pneumatic 

IS means comprises a pneumatic cylinder (1 00), wherein the pressure means comprises spring means for maintaining 

pressure between the hot roller and preheating drum where the hot roller is mounted for rotation In a moveible 
portion (1 02) of the frame, said movable portion (1 02) adapted to slide along a pair of bars (1 28, 1 30) attached to 
a stationary portion of said frame, wherein the pneumatic means comprises a pneumatic cylinder (100) attached 
at one end to a stationary portion of said frame, and attached to the movable portion of said frame at the opposite 

20 end. 

9. The device of claim 1 wherein a clamping device (20) is mounted onto the preheating drum (18) and is positioned 
transversely on an outer surface (22), wherein the clamping device grips a leading edge (24) of the sheet of film 
(16), wherein the clamping device is elongated and comprises a plurality of teeth (26) which extends in a direction 

2S opposite the direction of travel of the sheet as the sheet contacts the drum, wherein each tooth has an edge on a 

lower surface facing an upper surface of the sheet of film for gripping the sheet when the clamping device is lowered 
onto an edge of the sheet, wherein the clamping device in the closed position Is substantially flush mounted into 
an outer surface of said preheating drum (22), wherein the clamping device is spring (62) biased into a cbsed 
position, wherein the clamping device further comprises a rod (40) positioned transverse and substantially parallel 

30 to a central axis of the preheating roller, the bar being positioned between said axis and an inner surface of a wall 

of the preheating drum, and being fixedly attached to the elongated clamping device, further comprising actuation 
means (28), wherein the clamp Is opened by the actuation means by applying pressure to the bar In a direction 
which is substantially radically outward, wherein the actuation means includes a pair of pneunnatic cylinders (30), 
each cylinder applying a force to an end of the bar, wherein the bar includes a pair of cam followers (42) each 

35 having an outer surface for pressuring in a direction which is substantially radially outward from a rotational axis 

of said preheating drum, and wherein the separation means further comprises actuation means for opening the 
clamping means at a selected rotational position of the preheating drum so that a formed plate is released from 
the preheating drum. 

40 10. The device of claim 1 wherein the preheating drum (18) is coated with an elastomer which is embedded with 
aluminum particles, wherein the elastomer used to cover the preheat drum has a hardness between 30 and 60 
Shore A hardness units. 

The device of claim 1 wherein the separation means comprises a stripper means (136) for releasing the heated 
sheet from the preheating drum (18), wherein the stripper means comprises an elongated stripper blade (140), 
wherein the stripper blade (140) is positioned transverse on a surface of the preheating drum (18), and is pivotally 
mounted to a first end of a pneumatic cylinder (1 38), the pneumatic cylinder being mounted at an opposite end to 
a support frame, wherein the transverse clamping device (20), is mounted onto an outer wall of the preheating 
drum, and wherein the scraper blade has a plurality of teeth portions which mesh with toothed portions (26) of the 
clamping device (20). 

12. The device of claim 1 wherein the separation means comprises a conveyor (1 44) for removing a formed plate from 
the preheating roller, and for moving the formed plate to a selected location. 

ss 13. The device of claim 1 wherein the means for attaching the hubs (174, 176) comprises at least one key In the wall 
of the cylindrical wall portion (1 72), at least one key way (1 88) in the hub for accepting the key, and at least one 
tie rod (178) extending through the cavity defined by an Inner surface of said cylindrical portion, the tie rod being 
segmented and connected to both hubs, and wherein the tie rod is formed of two substantially rod shaped portions. 
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the rod shaped portions being connected by a spring (180) to allow for thermal expansion. 

14 The device of claim 1 wherein the separation means comprises a stripper blade (140). the •J^'^^^'J^^^^^^^^ 
co^Drisradrive roller (106). and the heating means comprises a hot roller (78), and wherein the drwe ^o'^ 006 
^ hotToSLr (78) are mouLd onto a second frame (102) which moves relative to the f.rst frame and further 

""""""Sol means for controlling the rotation of a drive roller (106) which moves a continuous web of absorbent 
materS^ ^erThe ho rXr (78) for controlling the rotation of the preheating drum (1 8) for acluat.naa dev.ce f« 
SXck aSf orth one <i said frames, for opening a clamp (20) on the preheating drum, for control ngtmchine 
^ST^79^^esXnpper blade (140). and for controlling hot roller (78) and preheating drum (18) temper- 
atures according to a selected sequence. 



Patentanspruche 

1 Vbrrichtung (10) zum Erzeugen einerflexographischen Druckplatte (11). welche Platte aus einem Blatt einer Folie 
eSeugt wird. die mindestens eine Schicht aufweist. die partiell verflussigt werden kann. umfassend. 

Mittel zum Erhitzen fOr das Aufbringen von Warme auf das Blatt einer f 
TempeTur. die ausreichend sind. urn zu bewirken. da8 ein Teil dieser Schicht 

mZ zum Erhitzen eine HeiBtrommel (78) aufweist, die zur Rotation in e.nem ersten Abs°^inm e.nes Rahme^ 
beSgtTst und worin die HeiBtrommel eine auBere Oberflache aufweist. die m.t e.nem Elastomer beschichtet 

sites Fordermittel zum ZufOhren eines aborbierenden Materials zu einer Oberflache der Schicht dieses Fo- 

Ses Fdrdemiittel fur das Zustellen des Folienblattes zu dem Mittel zum rt^*^-' 

dermitlel eine Vbn«armtrommel (18) aufweist. die zur Rotation in e.nem zweiten Abschnitt des Rahmens be 

r,^r^?J,indestens einer der ersten Oder zweiten f^^^---^-'-'"^ ^^^'^^^^^^^^^^ 
sind wobei die Vbn«armtrommel aus einem im wesentlichen zylindrischen Wandabschnitt (172) erzeugt w.rd 
und e^n Ho"lr?urh" der durch eine innere Oberflache des zylindrischen Wan^^-^,"f- ^^^^^^^ 
eine Nabe (174 176) an jedem Ende. sowie Mittel zum Anbrlngen der Naben an dem zylindrischen V\fandab 

reUuTotc^SS^^^^^^^^ eine Oberfl.che dieser Schicht und das absorbierende Ma- 

teSeJ.andrzie3* zwis^^ der Vbrwarmtrommel (18) und der HeiBtrommel (78) be. e.nem so aus- 
rSenr Driik fn^o^^^^ kommen. daS mindestens ein Teil des verflussigten Materials von dem absor- 
bierenden Material absorbiert wird; sowie 

Mittel zum Trennen, um die Folie von dem absorbierenden Material zu trennen. 

9 vorrichtunc, nach AnsDfuch 1 bei welcher das zweite Fordermittel femer ein Getrieberad (1 62) aufweist das an 
erne^S^te^e^ Tr^^^^^^^^^^ b2Lgt ist. sowie ein motorgetriebenes Zahnritzel (163) zum Eingrifl mi. dem Ge- 
frirefad vS,ei Get ieb^ (162) und das Zahnritzel (163) entlang einer Radachse .ne.nandergrerfen. d.e 
weiSenSTa^arz:^^^^^^^^ ist. wobei die Radachse im wesentlichen auf einer auBeren Oberfia- 

Che der Trommel angeordnet ist. 

\terrichtuna nach Ansoruch 1 bei welcher das Mittel zum Erhitzen eine HeiBtrommel (78) aufweist wobei 
JTe SrJel eL^emSn im^sentlichen zylindrischen Hohlraum hat. in welchem Hohlraum eine Kemhei- 
zoZT^n^lx^6^n die Drehzah. der HeiBtrommel und die Betriebstemperatur d«^,H^f^°^me so 
TusiwS werden, daB eine endlose Bahn des absorbierenden Materials, das die HeiBtromrnel (78) kon aW ert 
auf JnTeine Temperatur erhrtzt wird. die ausreichend ist. um die Temperatur des Folienblattes oberhalb einer 
Schmelztempetatur der Schksht zu erhohen. 

A XA^riehtuna nach Ansoruch 1 bei weteher das Mittel zum Erhitzen einen Heizmantel (21 ) aufweist, der auf einer 
*• ^^rn^^d^e^tS^S^^^^ angebracht ^t. wobei der Heizmantel ^^f^^^^^^^^ ^'"^ 
Temperatur einer flexiblen Folie bis unmitfelbar unterhalb einer Schmelztemperatur der Schicht zu erhohen. 

5 Vorrichtung nach Anspruch 1 , bei welcher das erste Fordemiittel eine Antriebsrolle (106) zum Zustellen eines 
TdCn fSon aborbierenden Materials zu dem Mittel zum Erhitzen aufweist, wobe, d« AmnebsroHe (1^) 
zlr^tetion in einem Halterahmen eingebaut ist und wobei die Antriebsrolle e.ne abras.ve. .m wesentlichen zy- 
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lindrische au3ere Oberflache hat. 

6. Vorrichtung nach Anspruch 1, bei welcher das erste Fordermlttel ein Mittel zum Bremsen (112) aufweist, welches 
Mittel zum Bremsen eine Spannvorrichtung zum Begrenzen der Rotation elner rotationsfahigen Welle (146) auf- 

. waist, die eine Zufuhrrolle (96) von absorbierendem Material zum Mittel zum Erhitzen halt, wobei die Spannvor- 
richtung ein Paar beabstandeter Bremsen (148. 150) aufweist, die jede auf der rotationsfahigen Welle befestigt 
sind, wobei jede Bremse aus einem federbelasteten flexibien Band mit einem ersten Ende erzeugt sind, das auf 
einem Halterahmen (12) fast angeordnet 1st (152), sowie mit einem zweiten Ende, das mit einer Feder (158, 160) 
verbunden ist, wobei die Feder auf dem Halterahmen (12) test aufgebaut ist und das Band um eine Roile (154, 
156) herumlauft, wobei die Rolle auf einer rotationsfahigen Welle (146) zum Halten einer Vorratsrotie fur ein ab- 
sorbierendes Bahnmaterial fest aufgebaut ist, wobei das erste Fordemnittel eine rotierende Antriebsroile (106) 
aufweist, wobei die Spannvorrichtung mindestens eine nichtangetriebene Rolle (110) im engen Kontakt mit der 
Antriebsroile aufweist, und wobei eine Bahn zwischen der Antriebsroile und der nichtangetriebenen Rolle hin- 
durchlauft. 

7. Vorrichtung nach Anspruch 1, bei welcher die Vorwarmtrommel (18) zur Rotation in einem stationaren Teil eines 
Rahmens (12) eingebaut ist. wobei die Mittel zum Erhitzen eine HeiQtromrhel (78) aufweist, die zur Rotation In 
einem beweglichen Teil des Rahmens (102) befestigt ist, wobei der bewegliche Teil des Rahmens (102) so bewegt 
wird, da3 eine Oberflache der HeiBtrommel in Kontakt mit der \A3rwarmtrommel (18) gelangt, wobei die Vorwarm- 
trommel (18) und die HeiBtrommel (78) zueinander entgegengesetzt rotieren undsich mit im wesentlichen gleicher 
Tangentialgeschwindigkeit bewegen, wobei der druckbegrenzende Hebel auf einer Achse der HeiBtrommel (78) 
zum Eingriff mit einer Oberflache der Vorwarmtrommel (18) befestigt ist, um den auf das flexible Folle ausgeubten 
Blatt zu begrenzen, und wobei das Mittel zum Trennen mindestens eine nichtangetriebene Rolle aufweist, die 
angeordnet ist, um eine Bahn von einer Oberflache des flexibien Folienblattes nach dem Erwarmen in einem 
. Winkel von mindestens etwa 45 Grad abzuziehen. 

• 

8. Vorrichtung nach Anspruch 1 , bei weteher das Mittel zum Ertiitzen einen Heizmantel (21 ) aufweist, der auf einer 
Inneren Oberflache der Vorwarmtrommel (18) befestigt ist, und eine HeiBtrommel (76), wobei das erste Fordermlttel 
ferner ein pneunnatisches Mittel aufweiist, um eine Oberflache der Vbrwarmtrommel in die Nahe einer Oberflache 
der HeiBtrommel zu bewegen, wobei das pneumatische Mittel eineh Pneumatikzylinder (100) aufweist, wobei das 
.Mittel zum Druckerzeugen eine Federvorrichtung aufweist, um den Druck zwischen der HeiBtrommel und der 
Vorwarmtrommel aufrechtzuerhalten, wobei die HeiBtrommel zur Rotation in einem beweglichen Teil (102) des 
Rahmens befestigt ist, welches bewegliche Teil (102) so ausgelegt ist, daB es entlang eines an dem stationaren 
Teil des Rahmens befestigten Stangenpaares (128. 130) verschieblich ist. wobei das pneumatische Mittel einen 
Pneumatikzylinder aufweist. der an dem einen Ende an einem stationaren Teil des Rahmens befestigt ist und an 
dem gegenubertlegenden Ende an dem beweglichen Teil des Rahmens befestigt ist. 

9. Vorrichtung nach Anspruch 1 , bei welcher eine Spannvorrtehtung (20) auf der Vonwarmtrommel (18) befestigt ist 
und quer auf einer auBeren Oberflache (22) angeordnet ist, welche Spannvorrichtung eine \A>rderkante (24) des 
Folienblattes (16) greift und webhe Spannvorrichtung langgestreckt ist und eine Vielzahl von Zahnen (26) aufweist, 
die sich in einer zur Lauf richtung des Blattes entgegengesetzten Richtung ertrecken, wenn das Blatt mit der Trom- 
mel in Kontakt gelangt, wobei jeder Zahn eine Kante an einer unteren Oberflache aufweist, die einer oberen Ober- 
flache des Folienblattes gegenubersteht, um das Blatt zu greifen, wenn die Spannvorrichtung auf eine Kante des 
Blattes abgesenkt wird, wobei die Spannvorrichtung in geschlossener Stellung im wesentlichen fluchtend in einer 
auBeren Oberflache der Vorwarmtrommel (22) befestigt ist. wobei die Spannvorrichtung mit einer Feder (62) zu 
einer geschlossenen Stellung vorgespannt ist, wobei die Spannvorrichtung ferner eine quer angeordnete Stange 
(40) aufweist. die weitgehend parallel zur Mittenachse der Vorwarmtrommel ist, wobei die Stange zwischen der 
Achse und einer inneren Oberflache einer Wandung der Vorwarmtrommel angeordnet ist und fest angebracht ist 
an der langgestreckten Spannvorrichtung. ferner umfassend Stellmittel (28), wobei die Spannvorrichtung durch 
das Stellmittel geoffnet wird, indem Druck auf die Stange in einer im wesentlichen radial nach auBen orientierten 
Richtung gegeben wird, wobei das Stellmittel ein Paar Pneumatikzylinder (30) einschlieBt und jeder Zylinder eine 
Kraft auf ein Ende der Stange aufbringt, wobei die Stange ein Paar Nockenfolger (42) einschlieBt, die jeder eine 
auBere Oberflache aufweisen, um in einer Richtung Druck zu erzeugen. die im wesentlichen von einer Rotations- 
achse der Vorwarmtrommel radial nach auBen gerichtet ist und wobei das Mittel zum Trennen ferner Stellmittel 
zum Offnen der Spannvorrichtung in einer ausgewahlten Drehstellung der VDrwarmtrommel aufweist, so daB die 
erzeugte Platte aus der Vorwarmtrommel freigegeben wird. 

10. Vorrichtung nach Anspruch 1, bei welcher die Vorwarmtrommel (18) mit einem Elastomer beschichtet ist, das mit 
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Aluminium-Partikein eingebettet ist. wobei das zum Bedecken der Vbrwarmtrommel verwendete Elastomer eine 
Harte zwischen 60 und 60 Shore A hat. 

1 1 . Vbrrichtung nach Arwpruch 1 . bei welcher das Mittel zum Trennen einen Abstreif er (1 36) zum Ablosen des erhitzten 
Blattes von der Vbrwarmtrommel (18) auf welst, wobei der Abstreif er ein langliches Abstrerfemiesser (1 40) aufweist. 
wobei das Abstreif ermesser (1 40) quer auf einer Oberflache der Vbrwarmtrommel (1 8) angeordnet ist und gelenkig 
an einem ersten Ende eines Pneumatikzylinders (138) befestigt ist, wobei der Pneumatlkzylinder an einem dem 
Haltetahmen gegenOberliegenden Ende befestigt ist, wobei der Quer-Spannvorrichtung (20) auf einer auSeren 
W&ndung der Vorwarmtrommel befestigt ist und wobei das Abstreifemiesser eine Vielzahl von Zahnabschnitten 
aufweist. die mit den gezahnten Abschnitten (26) der Spannvorrichtung (20) inemandergreifen. 

12 Vorrichtung nach Anspruch 1 , bei welcher das Mittel zum Trennen einen F6rderer (144) aufweist. um eine erzeugf 
' Platte von der Vorwarmtrommel zu entfemen und um die erzeugte Platte an einen ausgewahlten Ort zu bringen. 

13. Vbrrichtung nach Anspruch 1 . bei welcher das Mittel zum Anbringen der Naben (174, 176) mindestens Keil 
in der Vtendung des zylindrischen vyfemdabschnittes (172) aufweist. mindestens eine Keilnut (188) in der Nabe zu 
Aufnehmen des Keils und mindestens eine Verbindungsstange (178). die sich durch den Hohlraum erstreckt der 
durch eine innere Oberflache des zylindrischen Abschnittes begrenzt wird. wobei die Verbindungsstange mrt Seg- 
menten versehen und mit beiden Naben verbunden ist und wobei die Verbindungsstange aus zwei im wesentlichen 
stabformlgen Abschnitten gebildet ist. welche stabformigen Abschnitte uber eine Feder (180) vert>unden sind. um 
eine Warmeausdehnung zuzulassen. 

14 Vorrichtung nach Anspruch 1 . bei welcher das Mittel zum Trennen ein Absteifemiesser (140) aufweist, das erste 
■ Fordermittel eine Antriebsrolle (106) aufweist und das Mittel zum Erhitzen eine HelBtrommel (78) aufweist und 
wobei die Antriebsrolle (1 06) und die HeiBtrommel (78) auf einem zweiten Rahmen aufgebaut sind, der sich relativ 

zu dem ersten Rahmen bewegt und umfaSt: . , „. ^ 

Kontrollmittel. um in einer gewahlten Folge die Rotation einer Antriebsrolle (106) zu kontrollieren die em 
endloses Band von absorbierendem Material uber die HelBtrommel (78) bewegt; um die Rotation der Vbnwarm- 
trommel (1 8) zu kontrollieren; um eine Vorrichtung zu betatigen. um einen der Rahmen zurOck- und vorzubewegeri; 
um eine Spannvorrichtung (20) auf der Vorwarmtrommel zu offnen; um die Maschinengeschwindigkert zu kontrol- 
lieren; um das Eingreifen des Abstreif ermesser (140) zu kontrollieren; sowie um die Temperaturen von HelBtrom- 
mel (78) und Vonwarmtrommel (18) zu kontrollieren. 



Revendicatlons 



1 DispositW (10) de r6alisation d'une plaque d'impression flexographique (11), la plaque 6tant fbrm6e rfune feuille 
de film comportant au moins une couche (17) pouvant fitre partiellement Iiqu6fi6e, comprenant : 

des moyens de chauffage servant k appllquer de la chaleur k la feuille de film pendant une pdriode de temps 
et k une temperature suffisantes pour faire se Ik,u6fler une parte de la ladite couche. les moyens de chauffage 
comprenant un rouleau chauffant (78) mont6 rotatif dans une premiftie partie d-un bSti. le rouleau chauffant 
prdsentant une surface ext6rieure revStue d'un 6lastomere, ^ , , ^-^ 

des premiers moyens d'acheminement sen/ant k foumir une matifere absorbante k une surface de la ladite 

couche de la feuille do film. ^ . . 

des seconds moyens d'acheminement senrant k acheminer la feuille de film aux moyens de chauffage. les 
seconds moyens d'acheminement comprenant un tambour de prdchauffage (18) montS rotatif dans une se- 
conde partie du bSti. au moins I'une des premiere et seconds parties de bdti 6tant mobiles par rapport k I autre, 
tandis que le tambour de pr6chauffage est constitu6 d'une partie de parol (172) pratiquement cylindrique et 
prdsentant une cavit6 d6limit6e par une surface intdrieure de la partie de paroi cylindrique, 
un moyeu (1 74. 176) k chaque extr6mit6 et des moyens servant k fixer les moyeux k la partie de paroi cylin- 
drique de facon k pemnettre une dilatation thermique, 

des moyens de presslon servant k faire venir une surface de ladite couche et la matl6re absorbante en contact 
face k face, entre le tambour de pr6chauffage (18) et le rouleau chauffant (78) et k une presslon suffisante 
pour qu-au moins une parte de la matidre Iiqu6fi6e soit absorb6e par la mati6re absorbante et 
des moyens de separation servant k s6parer le film de la mati6re absorbante. 

2. Disposltif suivant la revendicatmn 1 . dans lequel les seconds moyens d'acheminement comprennent en outre une 
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roue dentde (162) mont6e sur une extr6mit6 du tambour (18), et un pignon (163) entrain^ par moteur, destin6 ^ 
venir en phse avec la roue dentde. la roue dent^e (1 62) et ie pignon (1 63) engr^nent le long d'un axe d*engrdnement 
pratiquement paralldle ^ I'axe de rotation du tambour et I'axe d'engr^nement est situd pratiquement sur la surface 
extdrieure (22) du tambour. 

Dispositif suivant la revendicatlon 1 , dans lequel ies moyens de chauffage comprennent un rouleau chauffant (78), 
le rouleau chauffant pr^sentant une cavite centrale pratiquement cyllndrique, un 6l6ment de chauffage k noyau 
est dispose dans la cavity, et la Vitesse de rotation du rouleau chauffant et la temperature de fonctionnement du 
rouleau chauffant sont choisies de faQon d chauffer une nappe continue de matidre absorbante. qui vient au contact 
du rouieau chauffant (78), k une temperature suffisante pour elever la temperature du de la feullle de film au- 
dessus de la temperature de fusion de ladite couche. 

Dispositif suivant la revendicatlon 1 , dans lequel Ies moyens de chauffage comprennent un panneau chauffant 
(21) monte sur une surface interieure du tambour de prechauffage (18), le panneau chauffant fournissant suffi- 
samment une chaieur suffisante pour eiever la temperature d'une feullle flexible jusqu'^ une valeur situee juste' 
au-dessous de la temperature de fusion de ladite couche. 

Dispositif suivant la revendicatlon 1 . dans lequel Ies premiers moyens d'acheminement comprennent un rouleau 
d'entratnement (106) sen^ant ^ acheminer une feullle continue de matiere absorbante aux nrvoyens de chauffage, 
le rouleau d'entratnement (106) etant monte rotatif dans un bSti de support, et le rouleau d'entratnement comporte 
une surface exterieure pratiquement cylindrique abrasive. 

Dispositif suivant la revendicatlon 1 . dans lequel les premiers moyens d'acheminement comprennent des moyens 
de freinage (112), les nrioyens de freinage comprennent des nrioyens de mise sous tension servant d limiter la 
rotation d'un art^re rotatif (146) portant un rouleau. (96) d'alimentation des moyens de chauffage en matidre absor- 
bante, les moyens de mise sous tension comprennent deux f reins espaces (148, 150), chaque frein nnonte sur 
I'arbre rotatif, chaque frein est forme d'une lame flexible a ressort dont une premiere extremite (152) est montee 
^ demeure sur un b^ti de support (12) et la seconde extremite est reliee k un ressort (158, 170), le ressort etant 
monte k demeure sur le b§ti de support (12), la lame s'etendant autour d'une poulie (154, 156), la poulie etant 
montee k demeure sur I'arbre rotatif (146) servant k porter le rouleau d'alimentation un rouleau d'alimentation. une 
matiere en nappe absorbante, les premiers nnoyens d'acheminement comprennent un rouleau d'entratnement 
rotatif (106), les moyens de mise sous tension comprennent au moins un rouleau monte fou (110) en contact etroit 
avec ie rouleau d'entratnement et une nappe passe entre le rouleau d'entratnement et le rouleau monte fou. 

Dispositif suivant la revendicatlon 1 . dans lequel le tambour de prechauffage (18) est monte rotatif dans une partie 
fixee d'un bdti (12), les moyens de chauffage comprennent un rouleau chauffant (78) monte rotatif dans une partie 
mobile de bdti (1 02), la partie mobile de bdti (1 02) est deplacee de fagon k amener la surface du rouleau chauffant 
en contact avec la surface du tambour de prechauffage (18), le tambour de prechauffage (18) et le rouleau chauffant 
(78) tournent dans des sens opposes et se deplacent pratiquement k la mdme Vitesse tangentietle, un bras de 
limitation de pression est monte sur un axe du rouleau chauffant (78) pour venir en prise sur la surface du tambour 
de prechauffage (18) afin de limiter la pression exercee sur la feullle flexible et les moyens de separation com- 
prennent au moins un rouleau monte fou dispose de fa9on k tirer une nappe k I'ecart de la surface de la feuille de 
film flexible, apres chauffage, suivant un angle d'au mois environ 45 degres. 

Dispositif suivant la revendicatlon 1 , dans lequel les moyens de chauffage comprennent un panneau chauffant 
(21 ), monte sur une surface Interieure du tambour de prechauffage (18), et un rouleau chauffant (78), les premiers 
moyens d'acheminement comprennent en outre des moyens pneumatiques servant k amener la surface du tam- 
bour de prechauffage k proximite de la surface du rouleau chauffant, les moyens pneumatiques comprennent un 
vehn pneumatique (100), les moyens de pression comprennent des moyens formant ressort servant k maintenir 
une pression entre le rouleau chauffant et le tambour de prechauffage. le rouleau chauffant est monte rotatif dans 
une partie mobile (102) du b§ti, la partie mobile (102) etant adaptee pour coulisser le long de deux barres (128. 
130) fixees k une partie fixe du bdti, et les moyens pneumatiques comprennent un verin pneumatique (100) fixe 
k une premiere extremite k une partie fixe du bdti et fixe k la partie mobile du bdti k I'extremite-opposee. 

Dispositif suivant la revendicatlon 1, dans lequel un dispositif de serrage (20) est monte sur le tambour de pre- 
chauffage (18) et est dispose transversalement sur une surface exterieure (22), le dispositif de serrage serre un 
bord (24) de la feuille de film (16) qui est situe k I'avant dans le sens de deplacement, le dispositif de serrage a 
une forme allongee et comprend plusieurs dents (26) qui sont orientees dans un sens oppose au sens de depla- 
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cement de la feuille lorsque la feuille est au contact du tambour, chaque dent pr6sente une ar§te situ6e sur una 
surface inf^rieure qui fait face k la surface supdrieure de la feuille de film pour serrer la feuille lorsque le dispositif 
de serrage est abaiss^ sur un bord de la feuille, le dispositif de serrage est, dans la position ferm6e, mont6 prati- 
quement au niveau de la surface extdrieure du tambour de pr6chauffage (22), le dispositif de serrage est sollicitd 

5 par un ressort (62) dans une position ferm6e, le dispositif de serrage comprend en outre une barre (40) dispos^e 

transversalement et pratiquement parall6le k I'axe central du tambour de pr6chauffage, la barre 6tant dispos6e 
entre ledit axe et une surface int6rleure d'une paroi du tambour de pr6chauffage et 6tant fix6e k demeure au 
dispositif de serrage de forme allong^e, comprenant en outre des moyens d'actionnement (28), le dispositif de 
serrage est ouvert par les moyens d'actionnement par application d'une pression k la barre dans un sens dirig6 

10 pratiquement radialement vers I'ext6rieur, les moyens d'actionnement comprennent deux v6rins pneumatiques 

(30), chaque vdrin appliquant une force k une extrdmitd de la barre, la barre comporte deux cames (42) pr6sentant 
chacune une surface ext6rieure servant k appliquer une pression dans un sens dirig6 pratiquement radialement 
vers I'extdrieur k partir de I'axe de rotation du tambour de pr6chauffage et les moyens de separation comprennent 
en outre des moyens d'actionnement servant k ouvrir les moyens de serrage pour une position angulaire d6ter- 

is min6e du tambour de pr6chauffage de fa^on qu'une plaque form6e soit Iib6r6e du tambour de pr6chauffage. 

10. Dispositif suivant la revendication 1 , dans lequel le tambour de prdchauffage (18) est revStu d'un 61astom6re dans 
lequel des particules d'aluminium sont enrob6es, l'6lastomere utilise pour couvrlr le tambour de pr6chauffage 
poss^e une duret^ comprise entre 30 et 60 unites de duret6 Shore A. 

20 

11. Dispositif suivant la revendication 1 , dans lequel les moyens de s6paration comprennent des moyens de d6colle- 
ment (136) servant k lib6rer la feuille chauff6e du tambour de pr6chauffage (18), les moyens de d6collement 
comprennent une lame de d6collement (1 40) de forme allong6e, la lame de d6collement (1 40) est dispos^e trans- 
versalement sur la surface du tambour de pr6chauffage (18) et est mont6e pivotante k une premiere extr6mit6 

25 d'un v6rin pheumatique (138), le v6rin pneumatique 6tant mont6 k I'extremit6 oppos6e sur un bkW de support, le 

dispositif de serrage transversal (20) est mont6 sur une paroi ext6rieure du tambour de pr6chauffage et la lame 
de ddcollement comporte de multiples parties formant dent qui s'intercalent avec des parties dentdes (26) du 
dispositif de serrage (20). 

30 12, Dispositif suivant la revendication 1, dans lequel les moyens de separation comprennent un convoyeur (144) 
servant k retirer une plaque form6e du tambour de pr6chauffage et k amener la plaque f onn6e en un emplacement 
cboisi. 

13. Dispositif suivant la revendication 1, dans lequel les moyens servant k fixer les moyeux (174, 176) comprennent 
3S au moins une clavette dispos6e dans la paroi de la partie de paroi cylindrique (172), au moins une rainure de 

clavette (188) m6nag6e dans le moyeu pour recevoir la clavette et au moins un tirant (178) traversant la cavite 
deiimitee par une surface int6rieure de la partie cylindrique, le tirant 6tant segments et reli6 k I'un et I'autre moyeux, 
et le tirant est constitu6 de deux parties pratiquement en forme de tige, les parties en forme de tige 6tant reli6es 
par un ressort (180) de manidre k permettre une dilatation thermique. 

40 

14. Dispositif suivant la revendication 1 , dans lequel les moyens de separation comprennent une lame de decollement 
(140), les premiers moyens d'acheminement comprennent un rouleau d'entrainement (106), les moyens de chauf- 
fage comprennent un rouleau chauffant (78) et le rouleau d'entrainement (106) et le rouleau chauffant (78) sont 
monies sur un second bSti (102) qui se d6place par rapport au premier bSti, comprenant en outre : 

46 des moyens de commande servant k commander la rotation du rouleau d'entrainement (106) qui deplace 

une nappe continue de matiere absorbante sur le rouleau chauffant (78), k commander la rotation du tambour de 
prechauffage (18), k actionner un dispositif servant k d6placer dans un sens et dans I'autre I'un desdits b§tis, k 
ouvrir un dispositif de serrage (20) situ6 sur le tambour de prechauffage, k commander la Vitesse de la machine, 
k mettre en prise la lame de d6collement (140) et k commander les temperatures du rouleau chauffant (78) et du 

so tambour de prechauffage (18) suivant une sequence choisie. 
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